International Space Station Organics Exposure in Orbit Experiment by Powers, Kegan W
The STAR program is supported by the S.D. Bechtel, Jr. Foundation, the National Marine Sanctuary Foundation, the
Carnegie Corporation of New York, and/or the National Science Foundation under Grant Nos. 0952013 and 0833353.
Any opinions, findings, and conclusions or recommendations expressed in this material are those of the authors and
do not necessarily reflect the views of the funders. The STAR program is administered by the Cal Poly Center for
Excellence in Science and Mathematics Education (CESaME) on behalf of the California State University.
OREOcube is funded by the NASA Astrobiology Science and Technology Instrument Development Program, the
European Space Agency, and the Netherlands Organization for Scientific Research.
Special thanks to: K. Bryson (SETI Institute), Y. Chan, A. Breitenbach (San Jose State University), G. McCutheon
(Johns Hopkins University), D. Nelson (San Francisco State University), J. Walker (Cal Poly), A. Mattioda (NASA
Ames Research Center), P. Ehrenfreund, A. Elsaesser (Leiden University, NL)  
Introduction
• The Organics Exposure in Orbit
(OREOcube) International Space
Station experiment investigates the
effects of solar and cosmic radiation
on organic molecules in contact with
inorganic substrates.
• The inorganic substrates are chosen
based on the abundance of their
common mineral phases that have
been discovered throughout the
known universe and include the
photocatalyst titanium dioxide.
• The organic molecules and inorganic
substrates are deposited as thin film
samples on optical windows.
• The samples are measured in situ
using UV-Visible-NIR spectroscopy
while mounted on an external ISS
platform.
• OREOcube measures, in real time,
chemical reaction kinetics and
mechanisms.
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OREOcube Flight Hardware
•OREOcube is comprised of two 10-cm
cubes each containing a highly capable
UV-Visible-NIR spectrometer for in situ
monitoring of samples held in a 24-
sample cell carrier.   
•Each cube is an autonomous stand-
alone instrument package, requiring
only a standard power and data
interface, with integrated electronics, a
microcontroller, and data storage.
•Integrated optics to enable the use of
the Sun for photochemical studies (124
to 2600 nm) and as a light source for
spectroscopy.
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OREOcube Samples 
•Thin titanium (Ti) films were vacuum deposited,
using a thermal evaporator, on sapphire windows.
Ti films are then oxidized in air by heating at
625ºC to form titanium dioxide (anatase).
•A thin organic film is then vapor deposited on top
of the titanium dioxide film. Organics include
polycyclic aromatic hydrocarbons, iron porphyrin
(FeTTP), and quinones.
•Thin film samples are hermetically sealed in
sample cells under a controlled argon
environment. The sample cell forms a controlled
reaction chamber.
•Sunlight is exposed directly through the reaction
chamber for photochemical experiments and as a
light source for the spectrometer.
OREOcube data will advance the under-
standing of the role solid mineral surfaces play
in the photo-chemical evolution and distribution
of organics in the interstellar medium and on
planetary surfaces.
